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Atopic dermatitis may be defined as the characteristic cutaneous manifesta-
tion of a systemic disorder involving the nervous, respiratory, gastro-intestinal
and vascular systems. The disorder may be broadly characterized by an over-
reaction of the systems concerned to a wide range of stimuli. The tendency
to this disorder is inheritable, and the clinical manifestations may begin in early
infancy and be continued throughout life with one system producing the pre-
dominating symptoms. In regard to the vascular system Williams (1) has shown
previously that the intramuscular administration of histamine to patients with
atopic dermatitis produces an increase of skin temperature at the sites of pre-
dilection for this condition.
The present studies were undertaken to determine whether further evidence
could be obtained as to the role of the vascular system in atopic dermatitis.
If such information could be acquired it was hoped that methods could be sug-
gested whereby the effects of local and systemic treatment could be judged and
reactions to physical, mental and environmental stresses could be demonstrated.
PROCEDURE
Selection of Patients and Subjects. Thirty patients and 10 normal persons con-
sented to be the subjects of these studies. These may be divided into three groups.
Group I consisted of 10 normal subjectt whose ages ranged from 18 to 30 years.
Group II consisted of 6 patients with dermatoses other than atopic dermatitis.
This group was composed of 1 patient with widespread guttate psoriasis, 1 with
localized neurodermatitis and 4 with acrosclerosis or generalized scieroderma.
This was a small group for we included only patients who were hospitalized under
the same conditions as were the patients with atopic dermatitis. Group III con-
sisted of 24 patients, 14 female and 10 male, between the ages of 16 and 36 years,
suffering from atopic dermatitis. These patients were unselected and were hos-
pitalized because of the severity of their cutaneous disease and not for the pur-
pose of the study. They presented symptoms and signs consistent with the diag-
nosis of atopic dermatitis. The patients, when undergoing the studies, were on
routine dermatologic therapy, including topical applications, mild dietary re-
striction, sedation and antihistaminics.
Methods of Observation. Medications were withheld for 20 hours previous to the
test and the patients had fasted for 15 hours before the test. The patients wore
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lightweight, short pajamas and were in a supine position on comfortable beds.
Data were obtained in three constant temperature rooms of 25.5°C. (78°F.),
20°C. (68°F.) and 32°C. (89.6°F.) respectively. In all three rooms the relative
humidity was maintained at 40 per cent.
Skin Temperatures. The temperature of the plantar surface of the first and third
toes of both feet, the calves of the legs, the flexor surfaces of the thighs, the pal-
mar surfaces of the distal phalanges of the first and third fingers of both hands,
the skin of the antecubital fossae of the arms, the flexor surfaces of the upper
arms, the anterior surface of the thorax, and the skin of the forehead were meas-
ured by means of copper-constantan thermocouples.
Basal Metabolic Rates. Because it has been shown that (2, 3, 4) there is an
approximately linear relation existing between the average skin temperature of
the toes and the basal metabolic rate obtained under environmental conditions
of 25°C. (77°F.) with a relative humidity of 40 per cent, basal metabolic rates
were determined on the day the skin temperature studies were done during the
control period.
The basal metabolic rates were determined by a modification of the Tissot
gasometric method, and the expired air was analyzed in a Haldane gas analyzer.
In order to compare the changes in vasomotor tonus of patients who had atopic
dermatitis with those of normal subjects, skin temperatures were measured by
moving the subjects from a comfortable (25.5°C. [78°F.]) to a cooler environ-
ment of 20°C. (68°F.) and later to a warmer environment of 32°C. (89.6°F.)
Cold Pressor Tests. These tests were carried out on patients with atopic derma-
titis. The tests were performed on the same day but following the skin tempera-
ture studies. The tests were done according to the method outlined by Hines
(5). The subjects were resting supine. With the cuff of the sphygmomanometer
on one arm, the hand on the opposite side was immersed in ice water (4°C.) for
1 minute. Blood pressure readings were taken at the end of 30 and of 60 seconds.
The hand was removed from the ice water as soon as the 60 second reading had
been made. The highest of the two readings obtained while the hand was im-
mersed in the ice water was taken as an index of response.
Nail Fold Capillaries. Studies of the nail fold capillaries (6) were made by
placing the finger of the subject in a small iron trough with rubber buffers. A
binocular microscope with magnifications of 60 and 120 diameters was used.
The photographs were obtained by an instrument specially designed by Zeiss for
photomicrography of nail fold capillaries.
Intradermal Injections of Histamine. One tenth cubic centimeter of 1:100,000
solution of histamine phosphate was injected intradermally to determine whether
the triple response of Lewis and Grant (7) was similar to that of normal persons.
A further study of the response of the skin to heavy stroking was made.
RESULTS
The vasomotor changes (8) which take place in the skin temperatures on mov-
ing a normal person from a temperature of 25.5°C. (78°F.) to a cooler one of 20°C.
(68°F) for an hour and then subsequently to a warm temperature of 32°C.
(89.6°F) for an hour are demonstrated in figure 1.
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When a normal person had remained for an hour in the room kept at the com-
fortable temperature, 25.5°C. (78°F), fairly constant readings were obtained and
the skin temperature of the toes showed a definite relationship to the basal meta-
bolic rate. When the normal person was moved to a cooler environment (20°C.),
there was relatively little change in the skin temperature of the surface of the
forehead, thorax, arms, and upper portion of the legs. There was, however, a
definite cooling of the toes, as evidenced by a decrease of the skin temperatures,
which in about an hour reached approximately that of the room temperature in
those patients with low basal metabolic rates. In those with higher rates the
FIG. 1. Changes of skin temperature of the fingers and toes with changes of environ-
mental temperature of normal persons. (From Roth, Grace M., Williams, R. D. and Sheard
Charles: Skin Temperatures of the Extremities of Persons With Induced Deficiencies of
Thiamine, Riboflavin, and Other Components of the B Complex. J. Clin. Investigation
23: 373—379 [May] 1944. (Permission secured.)
decrease of the temperatures of the toes was not as pronounced. When a normal
subject was moved from the cool room to the warm room the change of tempera-
ture of the skin was again greatest in the toes. The rise was rapid at first and then
gradual, reaching a maximal value of about 35°C. regardless of the basal meta-
bolic rate.
When the patients in Group II underwent the same changes in environmental
temperature the responses of the skin temperatures, particularly those of the
toes, corresponded to the changes obtained in normal persons. This was particu-
larly true in the warm environmental temperature, where the skin temperature
of the toes rose to normal limits, in spite of the fact that the skin temperatures
of the toes of 2 of the patients suffering from acroscierosis rose slowly.
Normal Normal
50 inin. 70 in. 90 nin. 40 mm. O nun. 70 min.
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In Group III (patients with atopic dermatitis) all the patients tested demon-
strated an abnormal peripheral vascular response, not only of the toes but also
of the fingers and even of the thorax and forehead. All patients tested showed
similar responses. Figure 2 shows the measurement of skin temperatures of the
fingers and toes of 2 patients with atopic dermatitis, both presented because they
represent the extremes of the basal metabolic rates with complete studies,
—16 and +4 per cent. The rate of warming of the toes was slower in the patient
with the lowest basal metabolic rate than in the patient with the highest rate.
However, even in the patient with the highest basal metabolic rate the skin
temperature of the toes rose slowly and reached room temperature only after
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FIG. 2. Changes of skin temperature of the fingers and toes with changes of environ-
mental temperature of patients having atopic dermatitis.
70 minutes. When the subjects were moved to the cooler room, the temperatures
of the skin of the toes reached their lowest limits in an average of 43 minutes with
the fall of temperature rapid initially and then more gradual until stabilization
was reached. This was in contrast to the gradual fall in the temperature of the
toes in normal persons, in whom the temperature required an average of 60
minutes to become constant. The final temperatures of the skin of the toes in all
patients with atopic dermatitis were comparable to the final temperatures of the
toes of normal persons but temperatures of the skin lower than the room tem-
perature at 20°C. can hardly be expected. On several occasions when the cool
room temperatures were reduced only to 24°C. the skin temperature of the sur-
face of the toes was significantly colder than room temperature. The skin tem-
peratures of the fingers, thorax, forehead, thighs, and upper portions of the arms
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also dropped when the subjects with atopic dermatitis were moved into the cold
room. This change was marked and was present irrespective of the basal meta-
bolic rate. Normal persons did not show this change.
When a patient with atopic dermatitis was moved to the warm room the skin
temperatures, wherever measured on the body, were noted to rise. The skin
TABLE I
Atopic dermatitis
I NORMAL TO COLD ROOM COLD TO WARM ROOM
PATIENT BASAL METABOLIC ______________________________ _______________________________RATE Maximal tempera- Time for maxi- Maximal tempera- Time for maxi-
tOre fall, toe nial fall ture rise, toe mal rise
per cent °C. minutes °C. minutes
1 —10 * * 3.8 50
2 —1 4.0 40 9.1 70
3 —7 6.9 40 7.5 70
4 +3 4.3 40 10.0 70
5 5 * * 6.6 50
6 +11 1.6 50 7.0 80
7 —11 2.9 50
8 —12 6.4 50 8.8 90
9 +4 10.4 40 11.0 70
1 +2 10.1 30 9.7 70
10 +15 5.9 50 10.0 60
—6 9.1 60 10.9 60
11 +2 4.3 50 10.9 50
12 —15 4.4 40 11.4 70
13 —1 3.5 30 10.7 65
14 +3 4.5 40 10.7 80
15 —5 3.7 40 11.4 60
16 —16 5.1 50 14.8 110
17 0 6.2 50 14.1 70
—8 4.6 50 11.0 100
19 —9 5.1 50 10.1 70
20 4.7 30 12.3 70
21 —2 5.4 40 14.2 70
22 +3 4.7 40 10.2 70
23 —10 6.0 30 11.8 50
24 —5 5.1 40 9.6 70
Average 5.5 43 10.0 69
* Did not tolerate cold room, and taken out before stabilized.
temperatures of the toes again underwent the most marked change. The rise
was considerably slower than normal and rarely reached a temperature of more
than 1°C. above room temperature. In only 11 of the 24 did the final temperature
of the toes reach room temperature even after 70 minutes in the warm room
(table I). One of these 11 on retesting failed to reach the air temperature of the
warm room. Similar responses were recorded from other skin areas tested, al-
though the final temperatures reached normal levels (of the order of 36° to 37°C.).
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As previously noted, the basal metabolic rate was determined in 23 of the
patients as part of the investigation of the skin temperature responses. Becker
and Obermayer (9) found that patients suffering from neurodermatitis tended
to have a low basal metabolic rate. In our patients only 6 rates were —10 per
cent or less; the lowest was —16 per cent. It was felt that our patients did not
show significant lowering of the basal metabolic rate.
TABLE II
Summary of significant findings of !4 patients suffering from atopic dermatitis cold
pressor test
INCREASE
BASAL BLOOD PEAX BLOOD
______________________
PATIEN'r AGE SEX PRESSURE, MM. PRESSURE, MM. Systolic, Diastolic,
mercury mercury
years
1 17 F 100/70 112/76 12 6
2 19 F 104/52 146/86 42 34
3 31 F 98/68 110/84 12 16
4 36 M 100/68 130/90 30 22
5 16 F 102/60 140/96 38 36
6 24 M 106/78 146/98 40 20
7 21 F 90/70 102/74 12 4
8 17 M 100/74 140/100 40 26
9 20 F 100/70 150/110 50 44)
10 21 M 100/70 120/94 20 24
116/90 170/120 54 30
11 19 F 114/74 144/90 30 16
12 19 M 96/68 116/84 20 16
13 16 F 100/76 140/90 40 14
14 28 M 106/70 134/100 28 30
15 23 F 90/60 108/72 18 12
16 19 M 92/60 130/80 38 20
17 25 F 98/60 140/96 42 36
18 34 F 90/62 144/104 54 42
19 24 F 100/64 130/86 30 22
20 26 F 90/56 126/84 36 28
21 23 M 110/70 150/110 40 40
22 19 M 98/70 130/100 32 30
23 21 M 90/60 130/90 40 30
24 21 F 108—66 124/82 16 16
Average 100/67 132/92 32 25
Cold Pressor Test. According to Hines (5) the diastolic response is a more reli-
able index of vasoconstriction than the systolic response, but the amount of
error is reduced if both the systolic and diastolic responses are considered in the
result of an individual test. Hines, on the basis of analysis of the results of a
large number of tests, has shown that an elevation above the basal level of more
than 20 mm. of mercury in systolic pressure or of more than 15 mm. in diastolic
pressure was significant and indicated a hyperreactive type of response.
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Twenty-one of the 24 patients with atopic dermatitis responded with a sig-
nificant hyperreactive type of response (table II). There was no cardiac accelera-
tion associated with the response during the cold pressor test.
Nail Foki Capillaries. In 7 of the patients with atopic dermatitis the capillaries
of the nail fold of the fingers were studied (6). The number of capillaries observed
per high power field was within normal limits, as were their configuration and
the rate of blood flow through them.
Intradermal Injection of Histamine. One tenth cubic centimeter of a 1:100,000
solution of histamine phosphate was injected intradermally into 6 of the patients
with atopic dermatitis. In normal persons that amount of histamine invariably
produced the triple response of Lewis and Grant (7). In all 6 of the patients
tested the flare portion of the triple response was lacking.
The response of the skin to heavy stroking was noted during the initial ex-
amination. The atopic patients reacted in the following manner. After a delay
of approximately 15 seconds the red line of the first stage of Lewis and Grant's
triple response appeared. In some the initial red line was barely perceptible.
Five to 15 seconds later, the skin blanched, beginning at the area of stroke and
then spreading several millimeters beyond, producing the well-known "white
dermatographism." The blanching persisted for 2 to 5 minutes. In none of the
patients was a wheal produced.
COMMENT
Although there is no such thing as a "normal" of skin temperature of any area
of the body as there is a normal rectal, oral or even axillary temperature there is
ample evidence that under basal conditions at an environmental temperature of
25.5°C. (78°F.) the skin temperatures of the toes show a linear relationship with
the basal metabolic rate. Furthermore, it has been demonstrated that the rates
of cooling and warming are fairly closely proportional to the basal heat produc-
tion. It was interesting that the patients with atopic dermatitis demonstrated
a swifter rate of cooling than normal persons in the cool environment and a de-
layed rate of warming in the warm environment. This was present even in the
patients with the higher basal metabolic rates. This would seem to indicate a
greater vasoconstriction of the peripheral blood vessels in this group of patients
than in the other groups. The hyperreactive response of the blood pressure dur-
ing the cold pressor test would indicate increased vascular reactivity.
These observations were in contrast to those of the normal subjects and the
patients with other dermatoses. However, this latter group was too small to
enable one to draw definite conclusions.
The tests were done at intervals over a year and it was apparent that when
the dermatitis was manifest, the season had little effect on the vasoconstriction
measured in our tests. We were unable to test the responses of these patients
when they were in remission.
Patient 10 deserves special comment. He was a white man aged 21 years who had been
complaining of dermatitis since the age of 4 years, running the usual intermittent course,
and having a background of atopy. When first admitted to the hospital, he presented wide-
spread dermatitis characterized by lichenfied papules, erythema and excoriations. The
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peripheral vascular responses and cold pressor test revealed marked vasoconstriction. His
dermatitis was relieved by topical therapy, antihistaminics and sedation. The patient re-
turned 5 months later because his dermatitis had recurred. He was again admitted to the
hospital and, in addition to the routine therapy, was given a course of cortisone. The
dermatitis cleared rapidly during this admission and the second set of readings was made
after the course of cortisone was completed. The evidences of vasoconstriction were appar-
ently minimized. The patient was seen again 4 months later, because his skin disorder had
again recurred in its original severity. This time the recurrence had been much more abrupt
than before. The tests were again performed, and the results were similar to those found
when he was first tested.
The responses of patients suffering from atopic dermatitis as demonstrated
by these tests are significant, for they furnish one explanation for clinically ap-
parent peculiarities of the disorder. The various stimuli, which if brought to bear
adequately in normal persons produce vasoconstriction, all produce an exacer-
bation of symptoms in atopic patients. A cold environment; emotional stresses
of fear, worry and anger; fatigue, and loss of sleep are a few examples of these
vasoconstricting influences which produce flares in atopic patients. These fac-
tors, acting through the vasoconstriction produced, may be a part of the patho-
genesis of atopic dermatitis.
The lack of flare response to intradermal injection of histamine was uncovered
late in the course of the present investigation. If subsequent study demonstrates
this to be unique and constant, it may prove to be an indication of a significant
factor in the etiology of atopic dermatitis. Norrlind (10), in his résumé of Bes-
flier's prurigo, noted that there was no "halo" about positive intracutaneous
reactions to protein allergens. He could demonstrate no difference in the wheal-
ing reaction between atopic patients and normal persons when tested by injec-
tion of histamine, but he did not mention the presence or absence of the flare
reaction. The investigation of the histamine reaction made by Cooper (11) on
patients with neurologic lesions led him to postulate that a suprasegmental arc
is concerned with the neurologic mechanism underlying the secondary flare to
injection of histamine. He suggested that the center might be located in the di-
encephalon and that the afferent and efferent impulses travel via sensory nerve
and dorsal nerve roots.
Further investigation is needed to verify the observations mentioned in the
preceding paragraphs and to work out a possible link between the two. Part of
the mechanism whereby the cutaneous manifestations of atopy are produced
may be demonstrated.
SUMMARY
Studies of 24 patients with atopic dermatitis are reported. They consisted of
measurements of skin temperature changes in controlled environments, blood
pressure responses to cold pressor tests, and reactions to intradermal injections
of histamine. The results apparently indicate a vasoconstriction of the peripheral
vascular system and suggest a line of study that may demonstrate a factor in
the pathogenesis of atopic dermatitis.
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DISCUSSION
DR. BAER: The findings of Dr. Eyster and his collaborators fit in with pre-
vious observations that if one strokes the skin of patients with atopic dermatitis
one produces quite regularly a very definite white non-urticarial dermatographic
line rather than the red dermatographic line which is seen in most other human
beings. Patients with atopic dermatitis present certain other features which Dr.
Sulzberger and I investigated in 1936—37 (unpublished studies): the blood pres-
sures of these patients as a group tend to be on the low side, an observation which,
I think was also borne out in the figures of Dr. Eyster. Moreover, the blood sugar
curves of patients with atopic dermatitis on the whole tend to be abnormally
flat.
DR. ROTRMAN, Chicago: I would like to ask the presenters what statistical
analysis of their data has been made? Very great ranges were shown here in the
atopics and I wonder whether all figures are outside of the normal range or
whether there is overlapping. The fingers of normal individuals as well as those
of atopics will show vasoconstriction if the cold stimulus is sufficiently long and
intense. Obviously, therefore, it is quantitative differences that are observed and
so I think statistical evaluation of this data for significance is necessary.
Another question I would like to ask is whether the histamine tests were done
46 THE JOURNAL OF INVESTIGATIVE DERMATOLOGY
on normal skin? If they were done on erythematous thickened skin, the red
flare may have been masked.
DR. GRACE M. RoTH: We are much pleased with the discussion on this paper,
and there are a few points I would like to bring out.
In the first place, a statistical analysis of our data was done but we did not
include the data because of lack of time.
It is true that the levels of blood pressure were low in these individuals but
the hyperreaction to the cold pressor test was almost in the hypertensive range.
The normal response to the cold pressor test consists of a rise of not more than
20 mm. of mercury in the systolic blood pressure, and a rise of not more than 15
mm. in the diastolic. You noticed that the systolic blood pressure of some of the
patients increased as much as 70 mm. and the diastolic as much as 54 mm. Why
this should occur we do not know, and in order to attempt to determine the role
of hyperreaction of the blood pressure a study was made to determine how many
patients with atopic dermatitis could be found in a group of hypertensive pa-
tients of the same age as our patients, that is from 19 to 32 years. Among 200
patients whose blood pressure was hyperreactive to the cold pressor test not
one was found who had atopic dermatitis. I thought that this observation might
interest you.
Skin temperatures are determined in controlled temperature rooms. The nor-
mal skin temperature is not the same for all individuals as the normal oral or
axillary temperature. The skin temperature depends on many intrinsic and ex-
trinsic factors and particularly on the basal metabolic rate of the individual.
The patients had slightly higher basal metabolic rates than some of the normal
persons we have studied, but we found that the skin temperatures of the finger
and toes of the patients in this series were much less than those of normal per-
Sons and were almost in the same classification as those of patients whose vessels
have been thrombosed. However, all blood vessels of the extremities were open
and normal, and the patients were young so that arteriosclerosis had not occurred.
These studies bring up further questions. Results of our tests all of which were
done under controlled conditions, under basal circumstances, give us a measur-
ing stick to determine the severity of the disease and the improvement which
may occur because, interestingly enough, as the skin condition was improved,
hyperreaction of the cold pressor test was less and the temperature of the skin
of the toes and fingers was higher than in the acute stage of the disease.
